the impact of chemical signals in these processes is widely studied, the role of physical cues is less understood. The aim of this study was to test the hypothesis that the interplay of cell mediated independent of osteogenic factors in the culture medium. Regions that are these results support the underlying 2
Introduction
remains poorly understood. Most reports in literature suggest that morphogenesis and changing these cues and how cells respond to such dynamic microenvironments. study, we used mesenchymal stem cells from a clonally derived cell line for their conceptual study presented. 22 in the construct.
Materials and Methods

Cell culture
2 . The culture medium was refreshed every three refreshed every two days.
Collagen hydrogels
Rat tail Type I collagen was purchased from BD Biosciences. A collagen working cells/mL, unless stated otherwise. All steps were carried out on ice. 2 added to each gel. The medium was refreshed every two days. For rectangular gels,
2
Finite element model surface of the gel model was detached from the wall and the gel was allowed to absolute value of the stress that induces detachment of the construct from the side surface was not calculated. (C'-G') Fluorescent micrographs showing the local actin fiber arrangement of embedded cells at day 0 (C'), day 2 (D'), day 3 (E'), day 5 (F'), and day 7 (G'). The images are taken at locations indicated by the white boxes in corresponding figure C-F, where left boxes correspond to the left images, and right boxes correspond to right images. F-actin is stained green and cell nuclei are stained blue (Scale: 50 µm). surface of the construct displays a meniscus shape due to the hydrophilic character
Viability assay
Statistical analysis
Results
Experimental model of cell-mediated contraction
Finite element model of cell mediated matrix contraction
Mises stress also increases in the center of the construct along the top surface, due the side surface of the gel and the wall cannot withstand the stresses due to the corresponding relief in stresses in those areas, and the sides of the construct fold in Validation of the experimental model constant, the absolute distance between the ring and the wall was constant in the perimeter and restricted space might prevent the ring from appearing further towards the dimensions of the construct.
Spatially regulated differentiation
well as osteogenic medium to probe the importance of biophysical cues as compared similar trend in ALP levels is seen for constructs cultured in osteogenic medium. levels of ALP in the construct are shown to be decreasing with increasing drug had a more rounded shape, while the cells near the lower boundary were elongated Discussion regions of high shear stress correlated directly with the regions of osteogenic throughout the construct. The concavity of the ring, a region that was originally the FE model, the regions of low ALP correlate strongly with the regions that are 
